Abstract. This paper presents the mathematical model describing a nonstationary combustion of metallized solid propellant. The model takes into account the heat transfer, the oxidizer decomposition and gasification of the solid propellant, two-phase, dual-velocity, two-temperature reactant flow over the propellant surface. The conditions on the surface perform the conservation of energy and mass fluxes. The model is based on the research works [1, 2] . Our research provides data of the non-stationary burning rate depending on the Al powder dispersion and the pressure drop value.
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The initial conditions are:
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The particle interaction force with the gas is defined by the formula:
The drag coefficient is defined by the empirical formula [3] :
The heat transfer coefficient is determined as: 
The radius of unburnt aluminum particle Al r and the radius of a whole particle:
The pressure drop value ranges from 0 p (at , 
U is the density of solid propellant, gas, reduced density of particles, aluminum, particle in the flow of combustion product, 1 T , 2 T , 3 T is the temperature of solid propellant, gas phase, aluminum particles in gas phase, 0 T , ig T is the initial temperature of solid and gas phases, K is the conversion degree of the condensed-phase material, u is the linear combustion rate, v , w is the gas velocity and particle velocity, n is the number of particles in a unit volume, Al r , 3 r is the radius of unburnt particle of aluminum and the whole radius of a particle, 1 
Conclusion
We developed the mathematical model of metallized solid propellant non-stationary combustion. The statement of the problem includes the heat transfer, the oxidizer decomposition and gasification of the solid propellant, two-phase, dual-velocity, twotemperature reactant flow over the propellant surface. The model takes into account the diffusion and the exothermal reaction in gas phase, heating and combustion of Al particles in the flow, the particle velocity lag relative to the gas. The conditions on the surface perform the conservation of energy and mass fluxes. The paper provides data of nonstationary combustion under decreasing pressure. The work investigates transient-state conditions depending on the pressure change and the size of Al particles in solid propellant.
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